ELECTRIC WAVES
magnetic, all satisfied the wave equations, and that the velocity of the waves was equal to a well-known quantity in electrical science called the ratio of the units. It is the ratio of the measure of a charge of electricity on the electrostatic system of units to the measure of the same charge on the electromagnetic system. This ratio had been measured by Kohlrausch and Weber some time before and found to be 3-1 x io10 cm./sec., which agreed within the limit of errors of experiment with Fizeau's determination of the velocity of light. On the theories current before Maxwell's, electric waves could not exist, while on his theory every change in electric or magnetic force sent waves spreading through space with the velocity of light. Thus the velocity of light is the same as that of electric waves. This at once suggested that light waves were waves of electric force, and that their velocity could be calculated from purely electrical data. This is the outstanding feature of Maxwell's theory. It is the only theory which tells us that the velocity of light is 3 x io10 cm./sec. Other theories such as the elastic solid theory give expressions for it in terms of quantities we do not know, but Maxwell's is the only one which tells us what the velocity of light is. The papers in the Philosophical Magazine are a most fascinating account of the birth of a theory. I was so charmed by them when a boy that I copied them out in long-hand. Maxwell returns to his theory in a paper, "The Dynamics of the Electromagnetic Field", published in 1865. In this the model used in the earlier paper is not introduced. It had done its work by suggesting the existence of these new effects. In the later paper he postulates the existence of these effects and develops their consequences. The final presentation of his theory is given in his Treatise on Electricity and Magnetism published in 1873. 393